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FOREWARD 

The  contents  of  this  report  are  intended  to  serve  as  a technical  base  for 
making  local  flood  plain  management  decisions.  The  actual  legal  aspects 
of  implementing  a flood  plain  management  program,  however,  are  beyond  the 
scope  of  this  study. 

The  assistance  provided  by  the  Champaign  County  Engineer's  office  and  the 
Urbana  City  Engineer's  office  in  obtaining  survey  data  is  greatly 
appreciated. 

The  state  and  local  units  of  government,  as  well  as  the  general  public, 
will  benefit  from  the  increased  knowledge  concerning  flood  hazards  along 
Dugan  Run. 
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INTRODUCTION 


On  October  28,  1977,  a request  for  a flood  hazard  study  of  Dugan  Run  was 
made  to  the  Ohio  Department  of  Natural  Resources  (ODNR) . The  request  was 
jointly  initiated  by  the  Champaign  County  Commissioners,  Champaign  County 
Engineer,  City  of  Orbana,  Champaign  Soil  and  Water  Conservation  District, 
Logan-Onion-Champaign  Regional  Planning  Commission,  and  the  Top  of  Ohio 
Resource  Conservation  and  Development  Executive  Council.  The  ODNR 
requested  the  Soil  Conservation  Service  (SCS)  to  carry  out  the  technical 
phases  of  the  flood  hazard  study. 

The  SCS  and  ODNR  entered  into  a Joint  Coordination  Agreement  on  June  20, 
1972  for  the  purpose  of  conducting  flood  hazard  studies.  Legal  basis  for 
the  involvement  of  the  ODNR  is  found  in  Sections  1501.20,  1521.04,  and 
1521.14  of  the  Ohio  Revised  Code.  The  SCS  performs  flood  hazard  studies 
under  the  authority  of  Section  6 of  Public  Law  83-566,  in  response  to 
Recommendation  9(C)  of  House  Document  No.  465,  89th  Congress  and  Executive 
Order  11988  dated  May  24,  1977.  A plan  of  study  outlining  the  responsi- 
bilities of  the  participants,  the  specifics  of  the  analysis,  and  the  basis 
for  funding  was  approved  by  SCS,  ODNR,  and  the  local  sponsors  in  July, 
1980. 

The  study  sponsors  have  expressed  their  support  for  proper  land  use  plan- 
ning and  flood  plain  delineation.  The  definition  of  the  flood  hazard 
areas  will  enable  the  local  units  of  government  to  initiate  land  use  and 
development  regulations  within  the  flood  plains  consistent  with  the 
identified  hazards.  The  development  of  an  effective  flood  plain  manage- 
ment program  for  the  study  area  is  a main  concern  to  the  ODNR  and  the 
local  sponsors.  This  report  will  provide  the  technical  data  base  required 
to  implement  this  program. 
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DESCRIPTION  OF  STUDY  AREA 


The  Dugan  Run  Watershed  comprises  20.7  square  miles  and  is  located  in 
central  Champaign  County.  Champaign  County  lies  in  west-central  Ohio 
approximately  40  miles  west  of  Columous.  The  stream  flows  to  the 

southwest  through  the  City  of  Urbana  where  it  joins  the  Mad  River,  a 
tributary  of  the  Great  Miami  River.  The  watershed  is  located  in  the 

designated  U.S.  Water  Resources  Council  Region  05  (Ohio  River),  subregion 
08,  and  is  within  USGS  Hydrologic  Unit  05080001  (See  Figure  1). 

The  climate  of  the  area  is  marked  by  large  annual,  daily,  and  day  to  day 

ranges  of  temperature.  Summers  are  moderately  warm  and  humid  with 

occasional  days  when  temperatures  exceed  100°F ; winters  are  reasonably 
cold  and  cloudy,  with  an  average  of  5 days  of  sub-zero  temperatures.  The 
average  annual  temperature  is  51.7°F.  Weather  changes  occur  every  few 
days  from  the  passing  of  cold  or  warm  fronts  and  their  associated  centers 
of  high  and  low  pressure.  Precipitation  is  normally  abundant  and  well 
distributed  throughout  the  year  with  fall  being  the  driest  season.  The 
average  annual  precipitation  is  37.5  inches  (reference  1,  2). 

Dugan  Run  is  an  intermittent  stream  that  flows  through  farmland  in  its 
upper  and  middle  reaches,  and  the  City  of  Urbana  in  the  lower  reach. 
Most  of  the  streambank  is  well  vegetated  with  small  trees,  shrubs, 
grasses,  and  forbs.  Approximately  1100  feet  of  the  stream  is  piped 
through  a storm  sewer  in  Urbana.  The  majority  of  the  upper  and  middle 
reaches  of  the  stream  flows  through  prime  farmland.  The  cropland  is 

primarily  fall  plowed,  and  planted  to  corn,  soybeans,  and  wheat.  The 
area  provides  a place  for  floodwaters  to  disperse  and  decrease  in 
velocity  before  reaching  Urbana.  The  lower  reach  of  the  flood  plain  is 
occupied  by  residential  dwellings  and  commercial  and  industrial  sites. 
The  build-up  restricts  the  flow  of  floodwaters  and  causes  an  increase  in 
velocity. 
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Modern  agricultural  practices  are  resulting  in  a decrease  in  wildlife 
habitat  due  to  a loss  of  pastureland,  wood  lots,  fencerows,  and  odd 
areas.  The  stream  provides  an  -environmental  corridor  in  an  area  of 
decreasing  wildlife  habitat.  The  major  wildlife  species  in  the  watershed 
are  cottontail  rabbits,  fox  squirrel,  fox,  raccoon,  skunk,  oppossum, 
deer,  woodchuck,  mink,  muskrat,  bobwhite  quail,  and  migratory  waterfowl. 
The  stream  has  no  reported  sport  fishery.  The  flood  plain  and  small 
ponds  comprise  the  majority  of  wetlands  in  the  watershed.  Recreational 
value  is  limited. 

All  soils  in  the  watershed  have  formed  in  glacial  till,  glacial  outwash, 
or  lacustrine  deposits  of  Wisconsin  Age.  The  general  north-south 
orientation  of  the  major  soil  areas  is  closely  related  to  the  advances 
and  retreats  of  the  glacier.  Dugan  Run  from  its  headwaters  to  its  mouth 
dissects  a number  of  these  soil  associations  ranging  from  the  steep,  well 
drained  uplands  to  level,  very  poorly  drained  soils  on  old  glacial 
lakebeds  (reference  3). 

This  study  includes  10.1  stream  miles  along  Dugan  Run,  Dugan  Ditch,  and 
an  unnamed  tributary  in  Urbana  (see  Table  1).  The  land  use  upstream  of 
Urbana  is  agricultural  with  scattered  single  family  residences.  Most  of 
the  development  in  the  watershed  has  occurred  in  the  fringe  area  around 
Urbana. 


Table  1:  Study  Limits 

Stream 

from 

to 

Stream  Length 

-miles- 

Dugan  Run 

500'  downstream  of 
Muzzys  Road 

3,000'  upstream 
of  S.R.  714 

8.1 

Dugan  Ditch 

Confluence  with 
Dugan  Run 

S.R.  714 

1.2 

tributary 

East  Lawn  Avenue 

Washington  Avenue 

0.8 

Total 

= 10.1 
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FLOOD  PROBLEMS 


Major  floods  in  this  area  normally  occur  during  the  winter  and  spring 
months.  During  these  months  runoff  is  accelerated  by  snow  melt  and 
frozen  ground  conditions.  Ice  jams  at  bridges  and  culverts  also 
aggravate  upstream  flooding. 

There  are  no  stream  gages  located  in  the  watershed,  however,  a gage  locat- 
ed on  the  Mad  River  approximately  2 miles  west  of  Urbana  gives  an  indica- 
tion of  the  recorded  flood  history  of  the  area.  During  the  42  years  of 
record  at  this  gage  the  maximum  known  discharge  occurred  in  January  1959, 
with  a recurrence  interval  of  approximately  65  years  (reference  4). 
This  level  of  flooding  was  approached  very  closely  in  February  1929  and 
also  in  March  1963  (reference  5).  Although  no  records  are  available  at 
this  location  prior  to  1926  it  is  generally  accepted  that  the  flood  of 
March  1913  exceeded  all  known  floods.  A local  newspaper  (reference  6) 
reported  on  March  25,  1913  that  "Dugan  Ditch  overflowed  and  the  Erie  and 
Pennsylvania  tracks  were  submerged  from  North  Main  Street  to  the  west  side 
of  Urbana."  Flooding  extended  to  the  second  block  of  East  Market  Street 
and  on  the  west  to  Oakland  Street.  During  this  period  of  March  23-27, 
1913,  8.66  inches  of  rainfall  was  recorded  at  Urbana  (reference  7). 

Potential  flood  areas  exist  along  all  the  streams  as  outlined  in  this 
report,  however,  the  primary  flood  damage  area  in  the  watershed  is 
through  the  city  of  Urbana.  Flooding  of  streets,  intersections,  and 
basements  occurs  annually. 

Storm  runoff  from  the  hilly  upland  areas  east  of  State  Route  714  concen- 
trates in  a natural  storage  basin  between  State  Route  714  and  Dugan  Road 
to  the  west.  This  area  is  characterized  by  level,  very  poorly  drained 
soils  on  an  old  glacial  lakebed  (reference  3).  Floodwaters  spread  out 
over  this  cropland  area  dissipating  the  magnitude  of  peak  discharges  down- 
stream. Proceeding  downstream  in  the  watershed  through  Urbana  to  the 
mouth  of  Dugan  Run  peak  discharges  again  increase  in  magnitude. 
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Some  inconsistencies  in  bridge  and  culvert  sizes  exist  throughout  the 
area  of  Urbana.  Bridge  and  culvert  capacities  vary  considerably  within 
Urbana  for  approximately  the  same  drainage  area  and  discharge. 

The  projected  changes  in  land  use  and  cover  conditions  anticipated  in  the 
next  10  to  15  years  were  used  to  estimate  future  peak  flood  discharges. 
The  resultant  change  in  flood  elevations  was  found  to  be  insignificant  in 
all  areas  of  the  watershed. 

The  total  area  flooded  by  the  100-year  flood  within  the  study  area  is 
1,177  acres  (See  Table  2). 

Table  2:  100-Year  Flood  Plain  Area  (Acres) 

Stream  Agricultural  Land  Urban  Land 


Dugan  Run 

859 

174 

Dugan  Ditch 

112 

0 

tributary 

30 

2 

1,001 

176 

Total  Floodplain  Area  = 1,177  acres 

The  exhibits  in  this  report  include  flood  hazard  area  photomosaics  and 
index,  water  surface  profiles,  tables  containing  water  surface  elevations 
at  each  cross  section  and  bridge,  floodway  information,  and  benchmark 
elevations. 

The  photomosaics  (Appendix  A)  are  photographs  put  together  to  form  the 
desired  photographic  coverage  of  the  stream  reach  being  studied.  These 
maps  include  the  location  of  cross  sections,  known  landmarks,  benchmarks, 
and  the  area  bound  by  the  theoretical  floodway  and  the  100-year  flood. 
The  determination  of  the  flood  boundary  lines  in  Appendix  A is  based  upon 
existing  topographic  data.  For  specific  site  evaluations,  it  is 
recommended  that  field  elevations  be  compared  directly  to  flood  profile 
elevations  in  Appendix  B. 
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Flooding  at  Intersection  of  East  Lawn  Avenue  and 
Children's  Home  Road  February  3,  1982 


Flooding  Along  State  Route  714  February  3,  1982 


Figure  2:  Past  Flooding 


Appendices  C-2,  C-3,  and  the  water  surface  profiles  in  Appendix  B contain 
the  same  information  but  in  a different  form.  The  elevations  of  the  10, 
50,.  100,  and  500-year  floods  can  be  read  directly  from  Appendix  C for  the 
desired  cross  section.  Appendix  C-2  is  for  valley  sections  while 
Appendix  C-3  is  for  bridge  sections.  Appendix  C-3  contains  detailed 
information  pertinent  to  the  hydraulic  design  of  bridges.  The  calculated 
water  surface  profiles  do  not  include  the  effects  of  ice  and/or  debris 
plugged  bridges,  and  due  to  these  conditions  actual  flood  elevations  may 
be  higher  than  shown. 

The  plotted  water  surface  profiles  in  Appendix  B show  the  location  of 
cross  sections  and  roads  crossing  the  streams  and  the  elevation  of  the 
water  surface  for  the  10,  50,  100,  and  500-year  floods.  The  water 
surface  elevation  at  a particular  location  can  be  found  by:  (1)  locating 
the  point  in  guestion  on  the  photomosaics  (Appendix  A);  (2)  measuring  the 
distance  along  the  stream  to  the  nearest  cross  section;  (3)  locating  the 
selected  cross  section  along  the  profile  in  Appendix  B;  and  (4)  measuring 
the  same  distance  horizontally  to  the  desired  point.  The  water  surface 
elevation  can  then  be  read  from  the  vertical  scale. 

Appendix  C-4  contains  floodway  data  for  each  cross  section  consisting  of 
profile  station,  width,  area,  mean  velocity,  and  water  surface 
elevation.  Floodway  widths  were  determined  by  reducing  amounts  of 
conveyance  egually  from  both  sides  of  the  valley  until  the  water  surface 
was  increased  one  foot  above  the  100-year  flood  elevation. 
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FLOODPLAIN  MANAGEMENT 


A complete  program  for  reducing  flood  damages  must  incorporate  preventive 
as  well  as  corrective  measures.  Historically,  we  have  relied  upon  correc- 
tive measures  such  as  dams,  levees,  channel  improvement,  and  flood  proof- 
ing to  provide  some  degree  of  flood  damage  reduction.  Despite  continuing 
nationwide  expenditures,  annual  flood  losses  are  increasing.  This  can  be 
attributed  directly  to  man's  industrial,  residential,  and  commercial  en- 
croachment upon  the  flood  plains.  Although  structural  measures  have  and 
will  continue  to  play  an  important  role  in  reducing  flood  damages,  a more 
comprehensive  approach  including  prevention  of  possible  future  flood 
losses  is  needed. 

Preventive  measures  may  include  varying  degrees  of  regulatory  controls 
(nonstructural  measures).  In  the  State  of  Ohio,  local  units  of  government 
have  the  exclusive  responsibility  for  controlling  land  use.  Therefore, 
the  counties,  townships,  and/or  municipalities  must  take  the  initiative 
to  enact  the  necessary  regulations  to  control  flood  plain  development. 
The  Ohio  Department  of  Natural  Resources  is  available  to  provide  assis- 
tance to  local  communities  for  developing  a floodplain  management  program. 

Tools  to  avoid  or  minimize  flood  losses  may  include  the  following: 

a.  Zoning  - Floodplain  zoning  regulations  can  be  used  to  control 
what  uses  are  made  of  the  floodplain,  what  specific  activities 
or  developments  can  take  place,  and  how  these  activities  or 
developments  can  be  conducted.  Floodplain  zoning  is  the  most 
widely  used  regulatory  tool  and  the  one  with  the  broadest 
application.  It  can  assure  that  the  floodplain  is  maintained 
for  its  natural  function. 

b.  Subdivision  Regulations  - Subdivision  regulations  offer  a very 
useful  device  for  controlling  floodplain  use  in  areas  not  yet 
developed.  They  may  require  that  the  floodplain  areas  be  clearly 
identified  on  the  plat  map,  which  would  serve  as  a warning  of  the 
flooding  potential  of  the  vacant  land  to  prospective  land  buyers. 
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The  basic  authority  for  municipalities  to  use  subdivision 
regulations  stems  from  Article  XVIII,  Section  3,  of  the  Ohio 
Constitution,  which  is  frequently  called  the  "homerule"  clause. 
County  use  of  subdivision  regulations  is  an  extension  of  state 
regulatory  powers.  Specification  of  the  powers  of  municipal  and 
county  governments  and  of  the  procedures  to  be  followed  is  found 
in  the  Ohio  Revised  Code,  Sections  711.001  to  735.26.  One 
limitation  on  the  use  of  subdivision  regulations  for  controlling 
the  use  of  floodplain  lands  is  that  these  regulations  are 
effective  only  when  utilized  before  land  is  developed.  A second 
constraint  is  that  these  regulations  are  applicable  only  to 
subdivisions  where  lot  size  is  limited  to  a maximum  of  five 
acres,  unless  new  streets  or  easements  of  access  are  involved. 
Thirdly,  use  of  subdivision  regulations  to  control  use  of 
floodplain  lands  may  not  withstand  challenges  in  court  if  the 
enabling  language  of  a planning  commission  is  not  explicit  in 
identifying  flood  loss  prevention  as  an  appropriate  criterion 

for  formulating  subdivision  regulations, 
c.  Other  Regulatory  Tools  - Building  and  housing  codes,  sanitary 

codes  and  other  special  regulations  can  be  enacted  at  the  local 
level  to  help  preserve  the  flood  convenance  capacity  of 
floodplains.  Floodplain  regulations  also  help  to  achieve 
broader  community  objectives  such  as  preservation  of  wildlife, 

scenic  beauty,  and  open  space. 

Floodway 

The  regulatory  floodway  is  not  an  actual  channel,  rather  it  is  the 
equivalent  area  required  to  convey  the  100-year  flood  without  increasing 
flood  heights  more  than  1.0  foot.  The  area  between  the  100-year 

floodplain  boundary  and  the  floodway  (flood  fringe)  may  be  filled  to 
above  the  100-year  flood  elevation  and  developed,  however,  the  floodway 
itself  must  remain  in  an  open  condition. 
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FILLED  FLOOD 


PERSPECTIVE  VIEW  OF  A 
FLOOD  PLAIN  AND  FLOODWAY 


Figure  3 


Preliminary  floodway  delineations  contained  in  this  report  may  be  used  for 
setting  up  zoning  boundaries  and/or  regulations  controlling  land  use  in 
the  floodplain.  The  Ohio  Department  of  Natural  Resources  recommends  that 
if  the  floodplain  is  filled,  the  fill  will  be  at  an  elevation  of  1.5  feet 
above  the  100-year  flood  elevation.  Fill  inside  the  floodway  boundary  is 
not  permitted. 

Another  purpose  of  the  floodway  is  to  identify  that  part  of  the  floodplain 
where  potential  damage  is  the  greatest,  i.e.,  the  velocity  and  depth  of 
flooding  are  greatest.  Floodway  data  are  tabulated  for  each  cross  section 
and  for  the  purpose  of  floodplain  management,  include  distances  to  the 
right  and  left  (looking  downstream)  of  the  centerline  of  the  stream 
channel.  These  distances  represent  encroachment  limits  on  each  side  of 
the  floodplain. 

National  Flood  Insurance  Program 

Flood  insurance  can  be  used  to  modify  the  impact  of  flooding  on  individ- 
uals and  the  community.  Insurance  is  a means  for  spreading  the  cost  of 
losses  over  time  and  over  a large  number  of  risks.  Under  the  National 
Flood  Insurance  Program,  the  government  subsidizes  flood  insurance  for 
existing  property  in  return  for  enactment  and  enforcement  of  floodplain 
management  regulations  designed  to  reduce  future  losses  and  prevent 
development  in  flood  prone  areas. 

Both  the  city  of  Urbana  and  the  unincorporated  areas  of  Champaign  County 
are  participating  in  the  emergency  phase  of  the  program.  The  emergency 
program  is  normally  the  entry  phase  for  Ohio  communities.  At  this  stage, 
flood  insurance  is  available  throughout  the  entire  community  at  flat  rates 
without  regard  to  the  local  flood  hazards. 
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The  detailed  hydrologic  and  hydraulic  calculations  contained  in  this  flood 
hazard  analysis  can  be  used  by  the  Federal  Emergency  Management  Agency  to 
conduct  a detailed  flood  rate  study.  This  would  allow  the  community  to 
enter  into  the  regular  phase  of  the  program.  Insurance  rate  zones  would 
be  established  and  policy  premiums  would  be  based  on  the  actual  flood  risk 
for  that  particular  section  of  the  stream. 

Recommendations 


1.  It  is  hoped  that  this  report  will  provide  the  information  necessary 
to  help  reduce  the  area's  susceptibility  to  flood  damage.  By 
quantifying  the  flood  areas  and  flood  elevations,  regulations  can  be 
imposed  to  prevent  unwise  development  in  flood  prone  areas.  It  is 
recommended  that  the  information  in  this  report  be  incorporated  into 
local  zoning  regulations,  building  codes,  or  other  regulations  as 
appropriate. 

2.  Continued  participation  in  the  National  Flood  Insurance  Program  is 
encouraged.  This  program  emphasizes  flood  plain  management  and,  in 
the  long  term,  discourages  unwise  construction  in  the  flood  plain. 
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APPENDIX  C 


Tabulation  of  Water  Surface  Elevation  and  Floodway  Data 
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Table  C-2:  Water  Surface  Elevations  and  Discharges Sheet  3 of  3 

Peak  Discharge  (CFS)  Water  Surface  Elevation  (Feet  MSI_) 

Cross  Station Flood  Frequency Flood  Frequency 

Section (FT)  10-' Year  30- Year  100- Year  500- Year  10-Year  50-Year  100-Year  500-Year 
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Table  C-4:  Floodway  Data Sheet  1 of  3 

Cross  Mean  Water  100  Yr. 

Section  Profile  * Width  in  feet * Area  Velocity  Surface  Pres.  Cond 

Number  Station  Left Right  Total  (Sq.Ft.)  (Ft. /Sec.)  Elevation  Elevation 
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Table  C-4:  Floodway  Data Sheet  3 of  3 

Cross  Mean  Water  100  Yr. 

Section  Profile  * Width  in  feet * Area  Velocity  Surface  Pres.  Cond. 

Number Station  Left Right  Total  (Sq.Ft.)  (Ft. /Sec.)  Elevation Elevation 
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APPENDIX  D 


INVESTIGATIONS  AND  ANALYSES 


Survey  Procedures 

All  cross  sections  used  in  this  report  were  surveyed  by  transit  and  stadia 
methods.  The  surveys  were  obtained  in  1980  by  SCS,  Champaign  County,  and 
City  of  Urbana  personnel.  The  bench  level  circuits  were  closed  to  third 
order  accuracy  (error,  in  feet,  less  than  or  equal  to  0.05  times  the 
square  root  of  the  circuit  lengtn,  in  miles).  All  elevations  are  refer- 
enced from  the  National  Geodetic  Vertical  Datum  (NGVD)  of  1929,  formerly 
referred  to  as  Sea  Level  Datum  of  1929.  The  location  of  the  elevation 
refernce  marks  are  indicated  on  the  maps  with  descriptions  included  in 
this  appendix. 

Hydrology  and  Hydraulics 

Channel  roughness  factors  (Manning's  "n")  used  in  the  hydraulic  computa- 
tions were  chosen  by  engineering  judgment  and  based  on  field  observations 
of  the  streams  and  floodplain  areas.  Future  land  use  conditions  were 
estimated  by  the  local  sponsors  considering  developmental  changes. 

Flood  discharges  were  established  by  valley  and  structure  flood  routings 
computed  through  use  of  the  SCS  watershed  model  "Project  Formulation 
Hydrology,  TR-20"  (Reference  10).  This  program  uses  the  convex  method 
for  stream  and  valley  flood  routing.  The  SCS  water  surface  profile  pro- 
gram, WSP-2  (step  backwater  method),  was  used  to  determine  water  surface 
elevations  for  the  range  of  discharges  utilizing  roughness  coefficients 
and  surveyed  cross  sections  (Reference  11). 

The  floodway  width  was  computed  using  the  Floodway  Determination  Computer 
Program  (SCS  TR-64)  (Reference  12).  The  floodway  width  was  determined  by 
decreasing  the  conveyance  (ability  of  the  floodplain  to  carry  water)  on 
each  side  of  the  channel  by  equal  amounts,  for  each  valley  cross  section, 
until  an  increased  depth  of  flow  of  one  foot  was  obtained  (See  Appendix 
C). 

The  floodplain  and  floodway  limits  were  delineated  on  contour  maps  and 
transposed  to  the  aerial  photomosaics  using  the  width  of  the  floodplain 
and  floodway  at  each  cross  section  and  interpolating  between  cross 
sections. 


The  hydraulic  analyses  for  this  study  were  based  on  unobstructed  flow. 
No  consideration  was  made  for  bridge  or  culvert  openings  blocked  by 
debris,  ice,  floodplain  filling,  or  other  encroachments  which  could  affect 
the  water  surface  profiles.  Computations  for  this  study  considered  only 
those  features  in  the  floodplain  at  the  time  the  field  surveys  were  made. 


Benchmarks 

BM  DR4  Elevation  1004.99 

Bronze  disc  set  in  top  step  of  northwest  (right  downstream) 
wingwall  of  oridge  over  Dugan  Run  on  County  Road  104 
(Muzzys  Road).  Set  by  Champaign  County  Engineer. 


BM  DR12  Elevation  1014.36 

Bronze  disc  set  in  top  step  on  southeast  corner  of  southeast 
wingwall  (left  upstream)  of  bridge  over  Dugan  Run  on 
Edgewood  Avenue.  Set  by  Champaign  County  Engineer. 

BM  DR26  Elevation  1027.12 

Top  of  small  curved  arrow  on  top  of  fire  hydrant  on  south 
side  of  Miami  STreet.  100'  east  of  Glenn  Avenue  and  80' 
west  of  Conrail  railroad  tracts.  Set  by  City  Engineer. 


BM  DR38  Elevation  1037.00 

Top  of  steel  dowel  pin  3.3'  above  ground  on  west  side  of 
center  concrete  oridge  pier  of  Dugan  Street  overpass  over 
Conrail  railroad  tracks.  Set  by  City  Engineer. 


BM  DR48  Elevation  1043.67 

Chiseled  square  on  northwest  corner  of  northeast  concrete 
wingwall  (right  upstream)  of  Julia  Avenue  concrete  culvert 
on  Dugan  Run,  17'  east  of  and  level  with  centerline  of  road. 

BM  DR72  Elevation  1060.03 

Bronze  disc  set  in  southeast  concrete  wingwall  (left 
downstream)  of  bridge  over  Dugan  Run  on  Dellinger  Road. 
Set  by  Champaign  County  Engineer. 


BM  DR80 

Elevation  1066.14 

Bronze  disc  set  in  southwest  concrete  wingwall  (left  down- 
stream) of  bridge  over  Dugan  Run  on  Clark  Road.  Set  by 
Champaign  County  Engineer. 

BM  DR86 

Elevation  1086.00 

Chiseled  X on  northwest  corner  of  southwest  concrete  abut- 
ment (left  downstream)  of  abandoned  Erie  Railroad  Bridge 
over  Dugan  Run.  3400'  north  of  Jackson  Hill  Road  crossing. 

BM  DR94 

Elevation  1125.51 

Chiseled  square  on  southeast  corner  of  south  concrete  head- 
wall  (right  upstream)  of  box  culvert  on  Dugan  Run  on  Conrail 
railroad  tracks  at  Jackson  Hill  Road  overpass.  2'  below  and 
8'  south  of  south  rail. 

BM  DR106 

Elevation  1138.65 

Chiseled  square  on  top  of  northwest  concrete  wingwall  (right 
downstream)  of  bridge  over  Dugan  Run  on  Stone  Quarry  Road, 
1'  below  road  level. 

BM  DR112 

Elevation  1144.11 

Chiseled  square  on  northeast  corner  of  northwest  wingwall 
right  downstream)  of  bridge  No.  CHP  714  0239,  over  Dugan 
Run  on  State  Route  714,  1'  below  road  level. 

BM  DD6 

Elevation  1158.54 

Chiseled  square  on  third  step  down  from  top  of  northeast 
concrete  abutment  (right  upstream)  of  bridge  No.  CHP  714 
0126  over  Dugan  Ditch  on  State  Route  714,  100'  south  of 
junction  with  Hillside  Drive  and  3'  below  road  level. 

BM  T2A 


Elevation  1059.19 


Top  of  small  curved  arrow  on  top  of  fire  hydrant  on  east 
side  of  East  Lawn  Avenue  at  intersection  of  Bloomfield 
Avenue,  10'  north  of  telephone  pole  No.  CT.  Co.  921;  2.6 ' 
above  ground.  Set  by  City  Engineer. 

BM  T10A  Elevation  1078.12 

Top  of  east  corner  of  concrete  flagpole  base  at  front  of 
bath  house  at  city  swimming  pool;  0.6'  above  ground. 
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GLOSSARY 


Benchmark:  A permanent  physical  mark  of  known  elevation. 

Conveyance:  A measure  of  the  water  carrying  capacity  of  the  valley  and/or 

channel  section. 

C.F.S. : Cubic  feet  per  second.  Used  to  describe  the  amount  of  flow  passing  a 
given  point  in  a stream  channel.  One  cubic  foot  per  second  is  equiva- 
lent to  approximately  7.5  gallons  per  second. 

Cross  Section:  A graph  or  plot  of  ground  elevation  across  a stream  valley  or  a 

portion  of  it,  usually  along  a line  perpendicular  to  the  stream 
or  direction  of  flow.. 

Discharge:  The  rate  of  flow  or  volume  per  unit  of  time.  Usually  expressed  in 

cubic  feet  per  second. 

Flood:  An  overflow  of  lands  not  normally  covered  by  water  and  that  are  useable 

or  used  by  man.  The  inundation  of  the  land  is  temporary  and  the  land 
is  adjacent  to  or  inundated  by  overlow  from  a stream  or  river. 

Flood  Frequency:  The  percent  chance  of  occurrence  of  a flood;  e.g.,  a 100- YR 

flood  frequency  would  have  a one  percent  chance  of  being 
equalled  or  exceeded  in  any  given  year  and  would  be  expected 
to  occur  on  the  average  of  once  in  100-years. 

Floodplain:  The  relatively  flat  area  or  low  lands  adjoining  the  channel  of  a 

river,  stream,  or  water  course,  which  has  been  or  may  be  covered 
by  flood  waters. 

Floodway:  The  minimum  width  of  water  course  required  to  carry  the  existing 

condition  100-year  flood  when  the  water  surface  is  raised  1.0  foot. 

Headwater  Elevations:  The  elevation  of  the  water  surface  above  mean  sea  level 

on  the  upstream  side  of  the  bridge. 

Photomosaic:  Aerial  photographs  put  together  to  form  the  desired  photographic 

coverage  of  the  stream  reach. 

Profile:  A graph  or  plot  of  the  water  surface  elevation  against  distance 
along  a channel.  Also  termed  "flood  profile"  if  drawn  for  a 
specific  flood  or  level  of  flooding. 

Recurrence  Interval:  A statistical  expression  of  the  average  time  between 

floods  equalling  or  exceeding  a given  magnitude  (see 
flood  frequency). 

Subarea:  A part  of  a larger  watershed  having  its  own  watershed  boundaries 

within  or  coincident  to  the  main  watershed. 

Tailwater  Elevation:  The  elevation  above  mean  sea  level  of  the  water  surface 

on  the  downstream  side  of  the  bridge. 
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